The composition of ferredoxin and rubredoxin from Desulfovibrio gigas was determined. Ferrodoxin contained five cysteines, two methionines, and four irons. The rubredoxin was not unique.
Previous work (8, 9 ; L. J. Guarraia et al., Bacteriol. Proc., p. 133, 1968) has demonstrated the presence of rubredoxin, ferredoxin, and flavodoxin in Desulfovibrio gigas and demonstrated the activity of the D. gigas low-molecularweight proteins in the reduction of sulfite with molecular hydrogen. These proteins have been purified to homogeneity and we report here the amino acid composition, acid-labile sulfide, and iron content of the rubredoxin and ferredoxin isolated from this sulfate-reducing bacterium.
D. gigas was grown in a modified Le Gall's medium (7) and the nonheme iron proteins were isolated by acetone extraction followed by chromatography on diethylaminoethyl cellulose and ammonium sulfate fractionation (8) . Amino acid analyses were performed on acid hydrolysates of samples of apo-ferredoxin and apo-rubredoxin prepared by precipitation of the native protein with trichloroacetic acid and also on performic acid-oxidized proteins prepared by the method of Hirs (6) rubredoxin. Two residues of leucine and one phenylalanine were assumed for ferredoxin for these calculations. A zero value placed beside an amino acid indicates that it was either not detectable or present at less than 0.1 residue per mole of protein. From these analyses, the calculated molecular weights of both rubredoxin and ferredoxin are near 6,570. In neither calculation was the iron and sulfur content taken into considera- VOL. 98, 1969 presence of four cysteine residues plus one atom of iron and the absence of histidine, arginine, and acid-labile sulfur. This appears to be characteristic of all rubredoxins that have been studied (12, 13) . The overall amino acid composition of the rubredoxin exhibits a striking similarity to the rubredoxin from D. desulfuricans (13) and other bacteria (1, 2, 10) and suggests that the amino acid sequence of this protein may be highly invariant in different organisms. In contrast, the amino acid composition of the ferredoxin is quite different from that reported for plant and most bacterial ferredoxins (12) . It has five cysteine residues and four atoms each of iron and labile sulfur. Similar iron and sulfur values have been reported only for the ferredoxin from Chromatium (14) and Methanobacterium omelianskii (4) . The amino acid composition of the ferredoxin from D. gigas is similar to the ferredoxin from Chromatium and from Clostridia; however, speculation as to the evolutionary relationships of this ferredoxin must await elucidation of the complete amino acid sequence of the polypeptide chain.
